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Jet Camera

Nicholas Luciano, Anatoly Zelensky, Peter Thieberger, Alexander 
Nass, Roger Connolly, Yusuf Makdisi, and Dejan Trbojevic

• Purpose of the experiment:
– Measurements of the optical signals not only from hydrogen but also from possible  

“impurities” within the jet, such as oxygen or water molecules. This would allow to 
parasitically and continuously monitor the composition of the jet by observing 
“impurities” signal strengths in real time to make corrections if needed.

• Experimental set up
• Results
• Previous proposal
• New proposal
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Experimental set up

1012 atoms/cm2

Atomic polarized 
Hydrogen Jet:
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The first attempt in the experiment with a standard CCD 
camera was not successful. Replacing the camera by more 
sensitive one MEADE Pictor 416 – [borrowed from TANDEM with a 

program for the WINDOWS-98] resulted in very nice beam profiles, even 
with only a one-second-exposure time. 

The camera is equipped with a thermoelectric cooling system 
that uses the Peltier Effect. The temperature of the CCD chip 
was usually around –12o C. 

The camera:
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8 mm

Camera positioning and ‘scaling’ measurements
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Compression tube Measured JET PROFILE on the bench



RHIC Retreat 2005, June 16Dejan Trbojevic

Bench measurements with the electron beam

• Grid monochrometer measurements

• CCD spectrum analyzer measurement
• Calibration measurements with mercury lamp
• Electron induced optical emission from the Hydrogen jet

• Photomultiplier set up with the narrow ‘Balmer’ line filters 
measurements
• Due to large background the signal was ‘hidden’.
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The interaction of 100 GeV protons with the ‘target’ of hydrogen 
in the atomic produces hydrogen ions or atoms in excited states.
Cross section-Born approximation:
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First Yellow and Blue beam profiles during the ramp
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Reconstructed three dimensional beam profile
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HORIZONTAL SCAN
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There are 0.762 mm thick RF mesh wires 
for shielding purposes close to the center 
of the chamber with. 

vertical spacing of 3.175 mm
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CERN SPS luminescence monitor
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An old 
proposal 
to built 
Beam 
Profile 
monitor
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B end field

DX magnet DX magnet
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A proposal to built a new
Luminescence Beam Profile monitor

REQUIREMENTS:

• R&D on the gas JETS (or get them from JAPAN).

• Buy sensitive cameras and optical lenses for the transfer.

• Installation away from the radiation area. 
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